Under the electron microscope various substructures were observable in the attenuated cytoplasm of platelets without any treatment, i.e., fixation, embedding or staining. The granulomere of platelets revealed dense bodies of 200-300nm diameter and smaller dense granules (about 50nm). Larger ovoid bodies with dense granules presumably corresponded to mitochondria and lysosomes. In the hyalomere there were vacuoles partly connected with surface of the platelet by a canalicule.
Using an energy dispersive type X-ray microanalyzer attached to a scanning transmission electron microscope, electron probe analysis detected high levels of calcium and phosphorus and an appreciable amount of chlorine in the dense bodies of platelets. The three elements were also detected in the smaller dense granule.
This technique offers some advantages for microanalytic study of the chemical components of cell organelles including the simplicity of the procedure, disuse of liquids in specimen preparation which were possibly causing substance escape, and avoidance of cryosections usually causing ice crystal artifacts.
Many attempts have been made to study the distribution of diffusible substances at the electron microscopic level by electron probe microanalysis and autoradiography (CHRISTENSEN, 1969 (CHRISTENSEN, , 1971 APPLETON, 1969 APPLETON, , 1974 . Use of fresh freeze-dried ultrathin sections is an ideal approach but the preparation of sections completely free from artifacts due to ice crystal formation is technically difficult (CHRISTENSEN, 1969 (CHRISTENSEN, , 1971 APPLETON, 1969 . 1974 : TAKAYA, 1974 ).
The energy dispersive X-ray microanalyzer yields good recognition of the elements present though it is not satisfactory for elements lower than sodium in atomic number (RUSS, 1972) . The combination of a spectrometer with the electron microscope reveals the fine structures present and permits direct application of the electron beam of the analyzer to selected, identified areas of the specimen. This combination has been applied successfully to fixed and embedded sections (GREENAWALT and CARAFOLI, 1966; HILLMAN and LLINAS, 1974; MARTIN, CARSON and RACE; 1974 , OSCHMAN et al., 1974 SOMLYO et al., 1974 
Materials and Methods
Drops of finger tip blood from a 36-year-old healthy male were collected on 2% collodion membrane-covered copper grids (400 meshes) which were supported on paper and the grids were immediately air dried. They were observed under the electron microscope, Hitachi HS-7, with the acceleration voltage at 50kV. Some of the grids were observed after they were immersed in 2.5% glutaraldehyde in 0.1M disodium treatment on the dense bodies. Analysis was made of freshly air dried platelets on the copper grids with an energy dispersive X-ray microanalyzer (Nuclear Diodes, EDAX) equipped with a scanning transmission attachment (ASID) to the electron microscope (JEM-100C) with the diameter.
X electron dense core which was situated eccentrically. There were numerous round or oval and rod-like vesicles which presumably corresponded to the dense duct system of the platelets (CAWLEY and HAYHOE, 1973) . In the hyalomere, several vacuoles were seen. A few had a narrow canal connecting to the outer surface of the platelets. They probably corresponded to the surface connecting system (CAWLEY and HAYHOE, 1973) . Glutaraldehyde fixation of freshly air dried platelets induced the disappearance of the dense bodies in the isolated platelets, leaving electron lucent areas presumably corresponding to the sites of the dense bodies. When platelets were aggregated and not discrete, many of the dense bodies were still present.
Complete disappearance of the dense bodies, which were confirmed to be present after glutaraldehyde fixation, was induced by the later treatment with 0.2M EDTA disodium solution.
Analysis of the dense bodies in freshly air dried platelets by X-ray microanalyzer disclosed distinct high peaks for calcium and phosphorus and appreciable peaks for chlorine (Fig. 3a) . Analysis of six typical dense bodies in two isolated platelets showed that they had the same peaks for the three elements.
Figures 2a, b and c, indicate the dense bodies in one of the platelets examined by electron probe. One of the smaller dense granules (Fig. 2d ) also had peaks for calcium, phosphorus and chlorine (Fig. 3d) . The relative height of these peaks was similar to that of dense bodies, suggesting that they are identical in nature.
Two spots between the dense bodies revealed small peaks of phosphorus and chlorine ( Fig. 2e; Fig. 3e ), although the respective substructures could not be resolved by the present method of scanning transmission electron microscopy.
Two spots outside the platelets showed no peaks for the specific elements.
One of them is shown in Figures 2f and 3f .
Discussion
Electron microscopy of air dried platelets disclosed well preserved cytoplasmic bodies which corresponded to organalles observed in conventional thin sections. The contents of these structures also were presumed to be well preserved.
Ethylenediaminetetraacetate (EDTA) is a sequestering agent and combines with most divalent and trivalent metal ions forming metal chelates soluble in water (The Merk Index, 1963) . It is used to remove calcium in blood. Calcium-EDTA is also used to remove the other metal ions in blood by replacing them with calcium. In the present experiment dense bodies disappeared by EDTA disodium treatment, leaving the lucent areas corresponding to the sites of dense bodies. It might indicate that metal ions are concerned with the preservation of the dense substances in the bodies or that metals are contributing to the density of the bodies. The latter possibility is more likely from the present experiment by X-ray microanalysis.
Large amounts of calcium and phosphorus and appreciable amounts of chlorine were detected in the dense bodies of the platelets. (COSTA, REESE and MURPHY, 1974) . High content of phosphorus might be explained by ATP in the dense bodies (MICHAL and FIRKIN, 1969) .
Also interesting is the report that calcium binding protein in the pig brain is phosphoprotein (WOLFF and SIEGEL, 1972) . Dense bodies of freshly air dried platelets have attracted much attention (BULL, 1966; WHITE, 1969; COSTA, REESE and MURPHY, 1974) . COSTA, REESE and MURPHY (1974) estimated the storage-packet size of serotonin in the dense bodies of platelets using platelet rich plasma. The dense bodies of platelets have been considered as a model in the study of the mechanism of storage and secretion of monoamines in other granules including adrenomedullary granules and synaptic vesicles of adrenergic nerve terminals.
Large amounts of calcium and phosphorus were found in the dense bodies of the platelets from platelets rich plasma and the ratio between the calcium and phosphorus content was estimated by electron probe analysis (COSTA, MURPHY and TANAKA, 1974 The absence of peaks for other elements in the dense bodies by the X-ray microanalyzer method does not necessarily mean that they are not present. They could be present in so small an amount that they would not be detected by this type of microanalyzer or they might be lost during and after the preparation of the specimens.
Addendum. After submission of this manuscript, we noticed that SKAER, PETERS and EMMINES (J. Cell Sci. 15: 679-692, 1974) reported the occurrence of calcium, phosphorus and chlorine in the dense bodies of platelets in the freeze-dried sections but they used embedding medium for sectioning.
